In this study, we investigated the relationship between thickness feeling for various fabric types and physical thickness under different compressive loads to clarify the effective range for human about fabric thickness. We selected eight fabric types and prepared 8 or 9 fabrics with different thickness in one fabric type. We measured thickness of samples using compression tester KES-FB3 under compressive load 0.5 gf/cm 2 , 10 gf/cm 2 , 20 gf/cm 2 , 30 gf/cm 2 , 40 gf/cm 2 , 50 gf/cm 2 , respectively. Sensory evaluation for the thickness of each fabric was carried out using SD method (semantic differential scale method) for 60 subjects. The nine fabric types were divided into two kinds which fabric types having a significant correlation between physical thickness and sensory evaluation score under any pressures, and fabric types having significant correlations in thickness under the compressive load of 0.5 and 50 gf/cm 2 .
INTRODUCTION
Selection of fabric for clothing is carried out among samples taken from exhibitions or ones from trading companies and manufacturers [1] . Thickness, smoothness, softness, dry-moisture feeling (luster) are taken into account for fabric selection [2] . Among these, the thickness is the most fundamental characteristic for determining the use of a fabric.
According to ISO5084, compressive load in measuring the thickness of textile products is 1 kPa or less (0.1 kPa for piles and some kinds of knitted fabric). In Japanese Industrial Standards (JIS L 1018), the pressure is 0.7 kPa (7 gf/cm 2 ) for common knitted fabrics and 0.3 kPa (3 gf/cm 2 ) for hairy knitted fabric [3] .
In hand prediction, the thickness feeling is considered to corresponding to the physical thickness. In the Kawabata Evaluation System, the thickness of the men's clothing is measured under compressive load at 50 Pa (0.5 gf / cm 2 ) [4] . However, an accuracy of human's discrimination on fabric thickness is still unclear. The feeling with respect to the thickness of the fabric may be related to many factors such as the type of yarns, hairiness of yarn, and the density of the fabric [5] .
In this study, we investigated the relationship between thickness feeling for various fabric types and physical thickness under different compressive loads to clarify the effective range for human about fabric thickness.
EXPERIMENTAL

Measurement of physical thickness
We selected eight fabric types and prepared 8 or 9 fabrics with different thickness in one fabric type. The total numbers of fabrics were 67. The fabric type was in accordance with the category defined by a trading company.
We measured the thickness of samples using compression tester KES-FB3. 
Sensory evaluation
Sensory evaluation for thickness of each fabric was carried out using SD method (semantic differential scale method). Subjects compared a sample to the standard Figure 1: Evaluation method sample for each fabric type. A subject touched the standard sample with 3 fingers of left hand and the other sample of the same fabric type with 3 fingers of right hand at the same time. Figure 1 shows the evaluation method. After comparing the thicknesses of the two samples, a subject fill in the evaluation sheet. Sensory evaluation value of the standard sample was set to 0, and the evaluation range was set to ± 3 scales. The thickest evaluation value was set to -3. The subjects were 60 university students in their 20's (30 women and 30 men).
RESULTS AND DISCUSSION
Figures 2-9 show the relationship between sensory evaluation score and measured thickness under different compressive load for each fabric type. The relationship between the thickness of the fabric under each compressive load and the sensory evaluation score was analyzed. We calculated the correlation coefficient and carried out tests for non-correlation. Table 2 shows the correlation coefficients and significant differences between the thickness under each load and the sensory evaluation scores. Chiffon, herringbone tweed, Saxony, and Kersey showed significant correlation at significant level 1% or 5% between the physical thickness and sensory evaluation scores, regardless of pressure. For fabric type of loan, a significant correlation was found between physical thickness and sensory evaluation scores value under the compressive loads of 0.5 gf/cm 2 and 50 gf/cm 2 . For fabric type of Taffeta, the correlation coefficient between physical thickness and sensory evaluation scores under the compressive load of 0.5 gf/cm 2 was significant. For fabric type of Melton, a significant correlation was found between the physical thickness and the sensory evaluation value under the compressive load of 0.5 gf/cm 2 , 10 gf/cm 2 and 50 gf/cm 2 .
However, fabric type of denim did not show a significant correlation between physical thickness and sensory evaluation score under any pressure. For all seven types of fabrics except denim, all significant correlations were observed between physical thickness and sensory evaluation scores under the compressive load of 0.5 gf/cm 2 . Moreover, six types of fabrics except for Denim and Taffeta showed significant correlations between physical thickness and sensory evaluation value under the compressive load of 50 gf/cm 2 . 
CONCLUSION
We examined the relationship between the physical thickness of the fabric under different compressive load and the feeling of thickness. The eight fabric types were divided into two kinds which fabric having a significant correlation between physical thickness and sensory evaluation score under any pressures, and fabric having a significant correlation in thickness under compressive load 0.5 gf/cm 2 and 50 gf/cm 2 . Except for fabric type of Melton, thick fabric types (Herringbone tweed, Saxony and Kersey) showed a high correlation between physical thickness and sensory evaluation score regardless of pressure. Chiffon which is the thinnest fabric type showed high correlation coefficient between the physical thickness and the sensory evaluation value. The subject was able to perceive the difference in the thin fabric. Denim showed low correlation coefficient under each pressure condition. It could be related to the structure and the surface roughness of the fabric because they have various materials which are different from the original definition of Denim even those named as Denim. Relationship between thickness feeling and physical thick... Fashion Design & Business Keywords: thickness feeling, physical thickness, fabric type
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